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ZOOLOGY

DEER STUDIES AT CAMP RIPLEY, MINNESOTA
BERNARD

A.

FASHINGBAUER

Minnesota Department of Conservation, St. Paul

The white-tailed deer has been studied by wildlife biologists
throughout its range. Additional information is required for improved
management of deer in Minnesota and elsewhere. With the permission and cooperation of military authorities, deer studies have been
established within the seventy square mile Camp Ripley Military
Reservation and State Game Refuge near Little Falls, Minnesota.
The accessibility of the area, large deer population, and habitat conditions offered an excellent location for the proposed studies. In addition, the relatively complete control of hunter use of the Camp was
a decided advantage in conducting big game research.
Some of the research work is rather routine. Most of it, however,
requires diligent study and is designed to provide information whereby one can better understand the intricate habits and the life history
of deer in this region. A brief discussion of the various studies beirig
undertaken in Camp Ripley will provide some concept of the work
which is being done and the reasons for doing it.
In studying a game species for purposes of improved future management, knowledge is required of the number of animals concerned.
The population must be known. This necessitates a reliable census
and, as is so often the case in trying to count wild animals, no one
census method is entirely adequate. Several census methods must
be used.
Some census methods are not intended to determine total numbers
of animals in an area but rather to indicate trends or periodic fluctuations in the population. Such trends are commonly expressed as
percent increase or decrease in the population. Other census methods
enable the total population to be determined within a range of sampling or counting error. Current census work at Camp Ripley makes
use of several census techniques. They are: Deer activity counts, track
counts, Lincoln Index, drives, and aerial surveys.
Deer activity counts involve a tally of the animals' fecal droppings
within a number of randomly selected plots. By means of statistical
planning, the necessary number of samples can be determined and
the desired degree of accuracy in the field data obtained. This is an
accepted method of estimating numbers of big game animals using
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an area and is based upon known factors such as number of pellet
groups produced per animal per day.
Track counts are a tally of deer trails made across a given stretch
of soft roadbed during the course of an evening or any other period
of time. Before a count is made, existing tracks on the roadbed are
erased to make certain the tracks counted are recent. This type of
census is conducted from a motor vehicle and the counts are made
along the same roads each time a census is made.
The Lincoln Index is an established method of estimating size of
animal populations, using the well-known mathematical principle of
ratio and proportion. The use of this index method is dependent upon
conspicuously marked animals that can be easily identified in the
field. Periodic counts of marked and unmarked animals provide data
for compilation of mathematical ratios which yield reliable information on animal abundance. There are, however, some limitations to
this method.
Deer drives are accomplished by posting observers along the perimeter of an area ( often a square mile) which is to be censused and
then driving the deer out of the surrounded enclosure by a line of
drivers who walk abreast through the area. The observers posted
along the perimeter tally deer leaving or entering the area and the
drivers record the deer slipping back through their ranks. This
method is usually quite accurate and many people taking part in such
drives have been amazed at the number of deer found to be present
in a forest tract.
Deer can also be counted from the air but the vegetation cover
types at Camp Ripley do not lend themselves to aerial census except
when the ground is blanketed with snow. Lack of a continuous snow
cover in recent years has hindered aerial census work, but occasional
attempts at census have been made both with conventional aircraft
and helicopters. Greater use of aerial census is planned for the future.
In northern Minnesota there are about twelve deer per square mile,
with some areas more densely and some less densely populated. At
Camp Ripley the population approximates forty deer per square mile,
and the number of deer is even greater in the winter when additional
animals move into the area.
But counting is just a beginning in animal studies. A knowledge
of the reciprocal relationships between the animal and its environment is necessary before it can be known whether more or fewer deer
should be taken from an area by hunting. These relationships can be
ascertained only through intensive research and field studies. That
deer can affect their environment is well known to biologist and layman alike. Deer are browsers, feeding mostly on brush, and too many
deer result in an overbrowsed forest and destruction of wintering
yards. Minnesota has some such overbrowsed areas, but fortunately
not as many nor is the overbrowsing as severe as it is in many other
parts of the United States, especially where shooting of does is not
permitted. When a deer population enjoys very favorable living conditions and reproduction continues to be high. for .a number· of years
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without adequate control of animal numbers through natural means
or by hunting, damage to the range is a certainty. The most drastic
overbrowsing usually occurs in winter yarding areas where a herd of
deer concentrates throughout long periods of heavy snow. Under
these conditions severe damage to the vegetation often eventually rnsults in starvation, malnutrition and reduced reproduction. In this
manner the deer herd may suffer a high mortality and recovery of the
range from the overbrowsing is usually very slow. Here is a reciprocal
relationship between the animal and the environment. Overbrowsing
results in deterioration of the range, which in turn causes reduction
in the herd.
To mitigate these conditions which result in damage to both the
deer herd and the forest, studies are under way at Camp Ripley to
learn more about the kinds, production and relative abundance of
deer foods. Study plots containing natural deer food plants, of which
red osier dogwood and red maple are among the best, are subjected
to experimental burning, cutting and spraying with herbicides. When
properly applied, these forces of destruction· can ~e used to kill those
above-ground portions of shrubs and trees that are out of reach of
the deer. Sprouting or suckering at the stump and from the lateral
root systems is stimulated. It is this new succulent growth which provides the better deer food.
If forests mature and there is no market for wood products, the
trees are left to die. Mature forests, although beautiful, provide very
little food for deer or other game. The early transition stages in forest succession provide the maximum food and shelter for most game
animals, including deer. Thus, if deer, not timber, is to be the major
crop of a forested area, it is esse_ntial that the brush and small tree
stages of vegetational growth be maintained indefinitely. Fortunately,
most forest management is tending toward block cutting which continually supplies some area of young growth.
In addition to the experimental setting back of mature vegetation
to earlier stages of plant succession, deer food studies at Camp Ripley are concerned with the nutrient content of the various species of
browse plants. Samples of twigs of plants eaten by deer are collected
from the variously treated study plots and analyzed both qualitatively
and quantitatively for moisture, crude fiber, proteins, calcium, phosphorous, cobalt, and other constituents. These food and nutritional
studies will provide a more complete knowledge of the value of deer
food produced through habitat manipulation.
The acquisition of data regarding animal mortality is always an
essential part of game studies. Natural mortality and that occurring
as a result of hunting must both be determined. Natural losses from
predation, starvation, disease, etc., are determined by ground searches.
Information of this nature is extremely difficult to obtain in the quantity required for significant analysis, but progress is being made in
this direction.
Annual hunting mortality is obtained at Camp Ripley by accurate
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counts of the deer harvested. Hunters are required to submit their
game for inspection before leaving the Camp.
There have been archery seasons for deer at Camp Ripley since
1954. In each succeeding year bow and arrow hunting in this area
has increased. Camp Ripley is the focal point in Minnesota for archery hunting, and in the past five years slightly more than seven
hundred deer have been taken in this manner. Firearm seasons were
permitted in Camp Ripley in 1957 and 1960. Census work disclosed
that the archery kill had not been sufficient to maintain the herd at
a level consistent with sound game management.
Inspection and tally of deer harvested in Camp Ripley provides
other very useful information. The animals killed by the hunters are
sexed, aged, weighed, checked for evidence of disease and parasites,
blood samples are taken, and any abnormal tissues are removed for
later examination. Diagnosis is usually made in conjunction with the
University of Minnesota Veterinary College.
Knowledge of deer reproduction is also essential; and here again
the animals taken by hunters at Camp Ripley offer a means of obtaining data. The reproductive organs of both male and female deer
are removed from harvested animals and preserved for laboratory
study. This work is designed to ascertain more accurately the period
of rutting activity and subsequent breeding of white-tailed deer-a
factor of considerable consequence in establishing the annual hunting
seasons.
The antlers of deer are used as a source of additional data. Beam
diameter of the antlers is measured and the tines are counted. Antler
development offers an indication of range conditions. Good range
favors antler development in healthy deer. Conversely, poor range is
indicated by poor antler development.
In keeping with the atomic age, there is a study of the assimilation
of strontium 90 in .the skeleton of the deer. Since antlers are shed
annually they provide an excellent source of skeletal material which
may be used to study the uptake of radio strontium resulting from
radioactive wastes and fallout. Antlers collected to date are being
examined at the University of Minnesota, where preliminary analysis
techniques are being worked out.
The thoroughness with which the deer harvested at Camp Ripley
are examined and the complete utilization of the animals in supplying
data required for a better understanding and management of Minnesota's deer herds has evoked occasional comment. To quote one
archer: "When these biologists get finished collecting samples of this
and that from your deer all you have left are the hooves and horns."
All these research projects, although essential, are considered subordinate to the deer behavior studies which are carried on at Camp
Ripley. These studies involve investigation of deer longevity, daily,
seasonal, and annual movements of the animals, and herd social structure. Field identification of individual animals is required for this
work. To fulfill this requirement, deer are live-trapped, sexed, aged,
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weighed, ear-tagged, marked with a conspicuous collar which is visible day and night, and released.
Since the winter of 1959, two hundred sixty deer of both sexes
and all ages have been marked with a collar bearing ligh{-reflective
symbols visible in the daytime and at night with the aid of artificial
light.
Frequent observation and study, particularly at night, have enabled
biologists to gather information which heretofore was not possible or
very limited in extent. At present, it is not unusual in the course of
an evening's work to observe one hundred or more deer, of which as
many as ten to fifteen are individually identified by means of the collar. During these observation periods, the behavior and social structure of the herd is noted and animal movements are plotted.
This study, although barely more than underway, is revealing some
very useful and interesting information regarding deer movements.
For example, it was formerly thought that deer required a large area
over which to roam to satisfy their life requirements. Preliminary
studies at Camp Ripley indicate that most deer spend much if not
all of their entire lives within an area of a few square miles or less.
Deer marked with collars are frequently observed night after night,
month after month, and even year after year within one-quarter mile
or less of the original trapping site. However, some or all of these
animals may occasionally leave the local area. Our field census has
not been continuous enough to discover animal movements in their
entirety, but it is suspected that these wanderings from the home area
are seasonal and probably of short duration.
Some deer however are known to have ranged considerable distances. Within a period of six to seven months one buck is known
to have traveled a distance of one hundred sixty-five miles from Camp
Ripley. A doe has moved eighty miles to Wisconsin, where it bore
twins, and a few other deer have moved distances ranging from thirty
to seventy miles from the Camp. These extreme movements seem to
be the occasional exceptions. Why some deer travel such distances,
whereas the majority of the herd remains behind, is not known. Perhaps these individuals had been chased by dogs or frightened by other
disturbances such as artillery fire or hunting to the extent that they
became confused in orientation and were unable or unwilling to return. It is also quite likely that some deer are more prone to move
rather than being sedentary as most deer appear to be. Whatever the
cause, these extreme movements do occur and it is hoped that these
behavior studies will reveal more information concerning the nature
of these movements.
The studies which have been discussed here and other incidental
big game work conducted within Camp Ripley are geared toward
basic fact-finding and the intelligent utilization of our big game resources to provide the maximum enjoyment for all, consistent with
sound game management principles.
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